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PabGouass mporpamma y4yeOHOM AMCHUIUIMHBI «XUMHUS» pa3zpaboTaHa B
cootBercTBuM ¢ TpeboBanmsimu DPI'OC CIIO mo cmemmanbroctn 15.02.10
«MexaTtpoHrka W MOOWJIBHas POOOTOTEXHWKA (TI0 OTPACIsAM)», YTBEPKIEHHOTO
npukazoM MunucrepcTBa obpazoBanus 1 Hayku P® ot 09.12.2016 r., N 1550
(pen. ot 01.09.2022 r.), pekomeHmanmsMu MuHHECTEpCTBa TpocBenieHus: PO 1o
peann3anuu cpeHero o0uero oopa3oBanus B mpejenax 0CBOSHUs: 00pa30oBaTeIbHOM
IporpaMmmsl cpeHero npodeccuonanbHoro oopazoanus ot 01.03.2023 r. Ne 05-592
U TIPUMEPHOM mporpamMMoi o0111eo0pa3oBaTeIbHON YICOHOM MUCIMIUIMHBI « X MU
st npodeCCHOHANBHBIX  00pa30BaTeNIbHBIX OpraHu3aliii, pPEeKOMEHJI0BaHHBIX
®denepanbHbIM TOCY/IaPCTBEHHBIM OIOPKETHBIM 00pa30BATEIbHBIM YUPEXKICHUEM
JOTIOJTHUTENBHOTO  TpodeccroHansHoro  obpazoBanusi  «MHcTUTYT — pa3BUTHS
npodeccuonansHoro odpazosanus» (PI'BOY HITIO «UPTIO»)B kauecTBe mpuMepHOi
OporpaMmbl  JJisi peaju3aldd OCHOBHOM MpoQecCHOHANbHON 00pa3oBaTeIbHOM
nporpammbl CITO Ha 6a3e 0CHOBHOTO 00111ero 00pa3oBaHuUs C MOTYYCHUEM CPETHETO
obmiero oopaszoBanus (IIpotokon Ne 14 ot 30 Hos1Opst 2022 1.)

Pazpabotuuk: Kazanmea O.H. — mpenopaBarenb BbICIICH KBadu(UKAIIMOHHON
kareropun @unmana CI'TY nmenu ['arapuna I0.A. B 1. [leTpoBcke

PenieH3eHTsI:
Buemnuii peniensent: FOmmuna M.B. — npenonasatens Bbiciiel KBATU(PUKAITUOHHOM
kareropuu [Ipodeccuonanpuo-nenarornyeckoro kowiemka CI'TY umenn Narapuna FO.A.



1. IMACIIOPT PABOYEM IHPOI'PAMMUbI YYEBHOM
JAUCHUIIVIMHBI OY .07 Xumust

1.1. ObsacTh NPUMEHEHUSs POTPAMMBI
PaGouas mnporpaMma y4eOHOW IUCHMIUIMHBI «XUMHS» SBISIETCA YacThIO
IporpaMmbl TIOJITOTOBKM CHEHHAIUCTOB cpenHero 3BeHa (nmanee — I[IIICC3) B
coorBeTcTBUM ¢ DPI'OC CIIO mo cneumanpHOocTH 15.02.10 «MexaTpoHuka
MOOMIIbHASI POOOTOTEXHHUKA (I10 OTPACIISIM ).

1.2. MecTo y4yeOHoii nucuumiimnabl B ctpykrype IHIICC3
YyebHast aucHUIUIMHA «XHUMHS» BXOIUT B 00Me00pa30BaTEIBHBIA UK
IIIICC3.

1.3. He.]'ll/l H TpCﬁOBaHHﬂ K pe3yjgbTaTaM 0CBOCHUS NUCIHUIIJIUHBI

CopepxaHue MporpaMMbl y4eOHOM AMCHUIUIMHBI «XUMHS» HaAIpaBJICHO Ha
JOCTH)KEHUE CIEAYIOIINX 1IEJICH:

— (opMupoBaHHE y CTYACHTOB MPEACTABICHUS O XUMHUYECKOW COCTABIISIIOLIEH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA KaK OCHOBBI IIPUHATHUS PEIICHUN B )KU3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYALUsIX, OTBETCTBEHHOTO IIOBEACHUS B IPUPOAHON CpeEIe.

3aauu TUCUMIUIAHBL

1) chopmupoBaTh TOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHMS XUMHUYSCKHX
IIPOLIECCOB U SIBJICHUM B OKPYXaIOLIEH cpelie, UEIOCTHOW HAYYHOU KapTHUHBI
MUpa, B3aMMOCBSI3U ¥ B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYyK;

2) pa3BUTh YMEHHS COCTaBIATh (DOPMYJIBI HEOPTAaHUYECKUX WU OPTraHUYECKUX
BEILIECTB, YPABHEHUS XUMUYECKUX pEaKUUid, OOBSICHATH UX CMBbICIH,
MHTEPHPETUPOBATH PE3YJIbTAThl XUMHUUYECKUX IKCIIEPUMEHTOB;

3) chopmupoBaTh  HAaBBIKM  MPOBEIACHHUS  TMPOCTEHINNX  XUMHUYCCKHX
AKCIIEPUMEHTAJIbHBIX HMCCIIEJOBAaHUN C COOJIIOACHUEM MpaBUil 0€30MacHOro
oOpalieHus ¢ BellecTBaMu U JIA0OPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIIOJIh30BATh WH(POPMAIMIO XUMHUYECKOTO XapakTepa W3
Pa3IMYHBIX UICTOYHUKOB;

5) copmupoBath ymMeHHs MPOrHO3UPOBATH MOCIEIACTBUSI CBOCH AEATEILHOCTH
U XUMUYECKUX MPUPOIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOLIECCOB;

6) chopmHpoBaTh MOHMMAHKHE 3HAYUMOCTH JOCTHIKCHUN XUMHUYCCKON HAyKH U
TEXHOJIOTH JUIsl pa3BUTHS COLIMATILHON U IPOU3BOACTBEHHOM cep.

N3yuyenue JUCHMIUIMHBL ~ HAmpaBJIeHO Ha  (QOpMHUpOBaHHE  OOIIUX
KOMIIETCHIIUN:

OK 01. Beibupath ciocoObl pemieHus 3aaad nNpoPpecCUOHAIBHON AesITeIbHOCTH
IMPUMEHUTEIBHO K PA3JIUYHBIM KOHTEKCTAM.

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEICTBA MMOMCKA, aHAIM3a U UHTEPIPETAUN
uHpopmanuu U UHGOPMAIIMOHHBbIE  TEXHOJOTMU  JUIsl  BBIMOJHEHUS  3aja4y
poheCCUOHATIBHOU JIEITEIIbHOCTH.

OK 04. DddexTnBHO B3aUMOIEHCTBOBATh U Pa0OTaTh B KOJIJIEKTUBE U KOMaH/IE.

OK 07. ConeiicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH CpPEbl, PECYpPCOCOEPEHKEHUIO,
NPUMEHATh 3HaHMSA 00 W3MEHEHHUU KIuMaTa, MPHUHIMIBI OEpeXIUBOTO MPOU3BOJACTBA,
3¢ (HeKTUBHO AEWCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUAX.



B pe3ynbrare 0CBOCHMS TUCHUTIITUHBI 00 YYAIOIINIICS TOJKEH 3HATD:

- CUCTEMY XUMHUYECKUX 3HAHUW, KOTOpasl BKJIOYAET: OCHOBOIIOJAraroiue
NOHATHS (XMMHYECKUW DJIEMEHT, aToM, 3JICKTpOHHas o0oJiouka aroma, S-, -p, d-
AIIEKTPOHHBIE opOuTanm aTOMOB, VIOH, MOJIEKya, BAJICHTHOCTB,
AIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUUECKasl CBsI3b, MOJIb, MOJISIpHAS
Macca, MOJISIPHBII 00beM, YTIEpOAHbIN CKeJeT, (PyHKIMOHAIbHAS TPyINa, paauKal,
MU30MEPHSI, U30MEPhI, TOMOJIOTUYECKHUMN PsiJl, TOMOJIOTH, YTIE€BOIOPOIbI, KUCIOPOI- U
a30TCOJIEpPIKAINE COCIMHCHMsI, OMOJOTUYECKH aKTHBHBIC BEIIECTBA (YIJICBOIHI,
KUPBI, OCJKH), MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJCKYJISPHBIC
COCIMHEHUS,  KPUCTAJUIMYECKasl  pEIIeTKa, THUIbl  XUMUYECKUX  pEaKlUi
(OKUCTUTENbHO-BOCCTAHOBUTEBHBIE, 3K30-U SHJOTEPMUUYECKHUE, PEaKIIUH HOHHOTO
oOMeHa),  pacTBOp,  JJEKTPOJMUTHI,  HEIJIEKTPOIMUTHI,  DJICKTPOJIUTHUECKAS
JACCOLUALINS, OKHUCIIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHWMHUYECKOH pEaKIuu,
XUMHUYECKOE PAaBHOBECHE), TEOPUM M 3aKOHBI (TEOpPHS XHUMHYECKOTO CTPOCHUS
oprannyeckux BemectB A.M. byTiepoBa, TeOpHs 3JIEKTPOTUTUYECKON JUCCOUALIUN
nepuoanveckuii  3akoH  J[.MI. MenaeneeBa, 3aKOH COXpPaHEHHS  MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMHUHU, (PAKTOJIOTHUYECKUE CBEICHUS O
CBOMCTBax, COCTaBe, IOJy4YeHUU U OE30MaCHOM UCIOJIb30BAHUU BaXKHEHIINX
HEOPTaHWYECKUX U OPTaHMYECKUX BEHIECTB B OBITY U MPAKTUYECKOM JEATEIHHOCTU
YEJI0BEKA;

— 0 XMMHUYECKOW COCTaBIIAIONIEH €CTECTBEHHOHAYUYHOW KAPTHUHBI MUpPA, POJIH
XUMUU B TIO3HAHUU SIBIICHUW TIPHUPOABI, B (DOPMHUPOBAHUU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIIMOHAJIBLHOM T'PAMOTHOCTH, HEOOXOAMMOW MJiS pEIICHUS
MPAKTUYECKUX 3a7a4 U DKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

B pesynbpTare ocBOEHUS JUCHUILUIMHBI O0YYaIOIUICS JOJDKEH YMETh:

— caMoCTOsITeIbHO  (OPMYJIMpPOBaTh M aKTyaJu3upoBaTh  IpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— MHTErpUpOBaTh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

— BBIBJISAITH XAPAKTEPHBIC IPU3HAKKM WM B3aUMOCBSI3b HM3YUYCHHBIX MOHSITHUU,
MPUMEHATh COOTBETCTBYIOIIME TOHATUS TIPU OINHCAHWUWA CTPOCHUS U CBOMCTB
HEOPraHUYECKUX W OPraHMYEeCKUX BEIIECTB M HX MPEBPAIICHUN; BBISBIAThH
B3aUMOCBSI3b XHMHUYECKUX 3HAHUWA C TOHATHUSMM W NPEACTABICHUSMHU APYTHUX
€CTECTBEHHOHAYYHBIX IPEAMETOB;

— HCIIOJIb30BaTh HAMMEHOBAHUS XUMHUUYECKUX COCAUHEHUM MEXKIYHAPOIHOTO
COK03a TEOPETUYECKOW U MPUKIATHOU XUMHUHU U TPUBHUAIBHBIE HA3BAHUS BAKHEUIIMX
BEIIECTB (ITUJICH, alleTHIICH, THIepUH, (PeHom, hopManbaeru, YKCyCHass KUCIIOTa,
[JIMLWH, YrapHbIM Ta3, YIJIEKUCIbIA a3, aMMHaK, TalleHas W3BECTh, HETallcHas
W3BECTh, MHUTHEBAS COJAa W JPYTUX), COCTABIATH (OPMYJIbl HEOPTaHUYECKUX H
OpTraHWYECKUX BEIECTB, YPAaBHCHUSI XUMHUYECKUX PEaKIUid, OOBSICHATH UX CMBICI;
MOJITBEPKIATh XAPAKTEPHBIE XUMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYHOIIUMU
AKCIIEPUMEHTAMU U 3aAIIUCSIMHA YPABHEHUN XUMHUUYECKUX PEAKLINIM;

— YCTaHABJIMBATh  IPUHAIJICKHOCTh  M3YUYEHHBIX  HEOPraHMYECKHX W



OpPraHMYECKMX BEUIECTB K OIpEAENIEHHbIM KjaccaM M TpyINlaM COEIWHEHUH,
XapaKTepU30BaTh UX COCTaB U Ba)KHEHIINE CBONCTBA; OMPEEISITh BUABI XUMHUUECKUX
CcBsi3el  (KOBaJeHTHas,  HWOHHAasA,  METaJUIMYecKas,  BOJAOPOJHAs),  THUIIBI
KPUCTAJIUIMYECKUX PELIETOK BELECTB; KIaCCU(PUIMPOBATh XUMUUECKHUE PEaKIUy;

— TMPOBOJUTH PACUYETHI M0 XUMUUYECKUM (POpPMYyIaM M yPaBHEHUSIM XUMHUYECKHX
peakiuil ¢ MCMoiIb30BaHHEM (U3MYECKUX BEJIMYMH, XapaKTEPU3YIOUIUX BEIIECTBA C
KOJIMYECTBEHHONW CTOPOHBL: Macchl, oObeMa (HOpMaJIbHbIE YCJIOBHS) Ta30B,
KOJIMYECTBA BEUIECTBA; UCIOIb30BAaTh CHCTEMHBIE XUMUYECKHE 3HAHUS ISl IPUHATHUS
pelIeHN B KOHKPETHBIX XU3HEHHBIX CUTYaIUSAX, CBSI3aHHBIX C BEIIECTBAMHU U HUX
IPUMEHEHUEM

— IUJIAHUPOBATh W BBINIOJHATh XHWMHUYECKUH SKCIEPUMEHT (TpeBpalleHus
OpraHUYeCKUX BEUIECTB NPU HArpe€BaHHUH, IMOJIYYEHUE HTHIEHA U H3YyYEHUE €ro
CBOMCTB, KAaueCTBEHHBIE pEaKLUU Ha aJbJETuibl, KpaxMaj, YKCYCHYIO KHCIIOTY;
AeHaTypauus OENKOB IPH HArpeBaHHWM, I[BETHBIC PEAKIUU OETKOB; MPOBOIUTH
peaklMy MOHHOTO OOMEHa, ONpPENENsATh Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIE
peakuuu Ha cyinbdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHMS; pellaTh
OKCIIEpUMEHTaJbHBIE 3amaun 1o Temam «Mertammey u  «Hemeramie») B
COOTBETCTBHUM C MPaBUJIAMHU TEXHUKH 0€30IaCHOCTU IpU OOpallleHUU C BEIIECTBAMU
U 71a00paTOpHbIM OOOpYIOBAaHUEM; MPEICTABIATh PE3YyIbTaTbl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3amucu YpaBHEHUM COOTBETCTBYIOLUIUMX pPEaKUUd H
(opMyIMpPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

— aHaJIM3UpPOBaTh XUMHUYECKYI0 MHQOpPMAIMIO, IOJYy4YaeMyl U3 pa3HbIX
MCTOYHHMKOB (CPEJCTB MAacCOBOM HHpOpMaLnH, ceTb UHTEepHET U ipyrue);

— BJAJE€Th OCHOBHBIMU METO/JAMU HAYYHOI'O ITO3HAHUS BEIIECTB U XUMUYECKHX
ABJIeHUH (HaOI0ieHEe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIUPOBAHUE);

— coOJo1aTh MpaBuia SKOJOTHYECKH 11e71eCO00pa3HOTO MOBEICHUS B OBITY U
TPYIOBOM JAEATENBHOCTH B IIEJSIX COXPAHEHMSI CBOETO 3/I0POBbSl U OKPYKAIOIIEH
OPUPOJIHOM Cpeabl; YYUTHIBATh OINACHOCTh BO3ICHCTBHUS Ha >KUBbIE OpPraHU3MBI
OTIpE/ICNICHHBIX BEIECTB, MOHMMAasi CMBICI IOKa3aTessl MpeAesbHOM JOIyCTUMON
KOHIIEHTPAIUH.



1.4. Koqim4yecTBO 4YacoB HAa OCBOEHHE NPOrpaMMbl JAUCHUILIHHBI
MaxkcruManbpHOU yueOHOU Harpy3ku oOydaromierocs — 72 4aca, B TOM YHCIIE:
00s13aTeIbHOM ayTUTOPHOM yueOHOM Harpy3Ku oOydaromierocs 72 yaca.



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCHUIJIAHBI

2.1. O0beM yueOHOM TMCHMILUIMHBI M BUIbI y4e0HO0# padoThl

0Oo0beM

Bux yuaeoHoi padoTbl
ay p 4acoB

O0beM 00pa3oBaTe/IbHOM MPOTrPAMMBI 72

B TOM 4HUCIIC.

TEOPETUUECKOE O0yUeHUE 52

IMPAaKTHYCCKUC 3aHATHA, B TOM YHCJIC B (bOpMC HpaKTquCKOﬁ 20
IIOATOTOBKH

CaMOCTOATCIIbHAas pa60Ta

KOHCYJIbTalluH

o|lo|lo

MPOMEKyTOUHas aTTecTalus B hopme mudpepeHnnpoBaHHOTO 3a4eTa




2.2. TemaTH4ecKHUii IJIAH U cojiep:KaHue Y4eOHO! TUCHMIITHHBI « XUMMS»

HaumenoBanue pa3jaeiioB Coaep:xxaHnue y4eOHOro MaTepuaJa, jadoparopusie padoorel i | O0béM B Konwl Y4ebdHo-
U TeM NpaKTHYeCKHe 3aHATHS, CAMOCTOsITeIbHAsA paboTa yacax KOMIIETeHIIUH, | MeToaHYecKoe
o0yyaomuxcs, KypcoBasi pabora (IpoeKT) ¢popmMupoBanuio | obecrneyeHue
KOTOPBIX
CImocoo0cTByeT
3J1eMEeHT
NPorpamMMmslI
1 2 3 4 )
PA3JIEJI 1. 10
OcHoBBI
CTPOeHHs
BellecTBa
Tema 1.1. Coaepixanue y4eOHOro MmaTepuaJia 6 OK 01 1
Crpoenne aToMoB CoBpemeHHas Mo/ieIb CTpOoeHUs aToMa. CUMBOJIMYECKUI SI3bIK
XHMHYECKHX XUMHUH. XUMUYECKUI 3JIEMEHT. DJIeKTPOHHAask KOHQUTYpalusl aroma.
3JIEMEHTOB U Knaccudukariysi XaMHIECKHX JIEMEHTOB (S-, P-, d-3J1eMEHTBI).
NpUpoaa XMMHYECKOH Basnentnble 251ekTpoHbI. BaneHTHOCTD. DIEKTpOHHAS PUPOIa
CBSI3U XUMHYECKOH CBS3U. DIEKTPOOTPULATENILHOCTh. BHUIbI XUMU4eCcKOn
CBSI3U (KOBaJECHTHAs!, MOHHAs, METAJIIMUECKasi, BOJOPOIHAsN) U
crocoObl ee 00pa3oBaHusl.
IIpakTHyeckoe 3ansiTHe 2 1
Pemenue 3aganuii Ha KCMOJIB30BAHUE XMMUYECKOW CUMBOJIMKU U
Ha3BaHMM COEMHEHUH 110 HOMEHKJIAType MEXTyHApOJIHOTO COI03a
TEOPETHUUECKON U MPUKIIATHON XUMHUH U TPUBUAJIbHBIX Ha3BaHUM s
COCTaBJICHUS] XUMUYECKUX (POPMYI TBYXaTOMHBIX COEIMHEHUN
(oxcuaoB, cynb(hua0B, THAPUAOB U T.11.) U JPYTUX HEOPTaHUUECKUX
COEMHEHMH OTAEIBHBIX KIaCCOB.
[IpakTndeckue 3a1aHusl HA YCTAaHOBJIEHUE CBSI3U MEX]y CTPOCHUEM
aTOMOB XMMHUYECKUX JIEMEHTOB U MIEPUOJANYECKUM U3MEHEHUEM
CBOMCTB XMMUYECKHUX IEMEHTOB U UX COEUHEHUN B COOTBETCTBUU
¢ nojoxeHuem Ilepuonnyeckoil CUCTEMBI.
Tema 1.2. IIpakTHYeckoe 3aHATHE 2 OK 01, 1
Hepuoauveckuii [Tepuonuueckas cuctemMa XuMH4eckux 3aeMenToB J[. M. OK 02

3aKO0H M TA0JHIA
JI.A. MenneneeBa

MenpeneeBa. @uznyeckuit cMmbica [lepuoguueckoro 3akona J1.1.
MenpeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBHUH C MOJIOKEHUEM XUMHUYECKOTO DJIEMEHTA B




MepUOANYECKON cuctemMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAYCHHUE
[Tepuonuueckoro 3akona .M. Menaeneesa. [Ipornossr J1.1.
MenpneneeBa. OTKpBITHE HOBBIX XUMHYECKUX 3JIEMEHTOB. Perenue
MPaKTUKO-OPUEHTUPOBAHHBIX TCOPETUICCKUX 3aJaHUI Ha
XapaKTEePU3aLUI0 XUMHYECKHUX JIEMEHTOB «MeTamndyeckue /
HEMETAJUTMYECKUE CBOMCTBA, DIIEKTPOOTPHUIIATEIIBHOCTh XUMHUYECKHUX
3JIEMEHTOB B COOTBETCTBHH C MX AJICKTPOHHBIM CTPOCHHUEM U
MOJIOXKEHUEM B MEPUOANUECKON CUCTEME XUMUUYECKHUX 3JIEMEHTOB

J .. MenneneeBa»

PA3JIEJI 2. 10
XuMHYecKHe peakiuu
Tema 2.1. Conep:xanue y4eOHOro MaTepuasa 4 OK 01
Tunol XUuMHYECKHX KﬂaCCI/I(l)I/IKaHI/IFI X THUIIBI XUMHWYCCKUX peaKHI/Iﬁ C y4aCTUEM
peakuuii Heopranuueckux BeriecTB. CocTaBlieHHE ypaBHEHUN peakLuit
COCTMHEHUS, Pa3NIO’KEHUs, 3aMEIIeHUs, OOMEHa B T.4. peaklui
FOPEHUS], OKUCIICHHUSI-BOCCTAHOBIICHUS. Y PaBHEHUS OKUCIICHUS-
BoCCTaHOBJIEHMs. CTeneHb oKucieHnus. OKUCIUTENb U
BoccTaHOBUTENb. COoCTaBlI€HUE U ypaBHUBAHUE OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKIMii METOJIOM 3JIEKTPOHHOT 0 OanaHca.
(OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIMH B TIPUPOJIE,
IMTPON3BOJACTBCHHBIX NPOHCCCAX U KUSHCACATCIbHOCTH OPraHn3MOB.
IpakTuyeckoe 3aHsATHE 2
KonnyecTBeHHBIE OTHOLIEHHS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE
3aKOHBI B XUMUH U PACUETHI [0 YPABHEHUSIM XMMUYECKOH peaKIuii.
Mosb Kak eIuHMIIAa KOJIMYecTBa BellecTBa. MosspHas Macca.
3aKOHBI COXPAHEHHST MACChI U SHEPTHH. 3aKOH ABOTaIPO.
MonsipHblii 00beM ra3oB. OTHOCHTENbHAS TNIOTHOCTD T'a30B.
PacueTsl o ypaBHEHMSAM XMMUYECKHUX PEaKIUi ¢ UCIIOIb30BaHUEM
Macchl, 00bemMa (HOpMajbHbIE YCIOBHS) ra30B, KOJINYECTBA
BELIECTBA.
Tema 2.2. Copnepxxanue yueOHOro MaTepuajia 4 OK 01,
DNEeKTPOIUTHYECKAS [Teopust 3IEKTPOIUTHYECKON Aucconranuu. MIoHbl. DNEKTpOIUTHI, OK 04
AMCCOLHALMS U HEedIeKTpouThl. Peakiinu nonHoro oomena. CocraBieHHe peakiuil
HOHHBIN 00MeH MOHHOTO OOMEHa IIYTEM COCTABJICHUA HUX IMMOJHBIX U COKpAllCHHBIX
MOHHBIX ypaBHEHU. KHCIOTHO-OCHOBHBIE peakiu. 3a1aHusl Ha
COCTaBJICHNE HOHHBIX PEAKIIMA.
PA3JIEJI 3. 20
CTtpoeHue u cBONiCTBA
HEOPraHW4eCKHX BellecTB
Tema 3.1. Cojnep:xanue yueGHOro MaTepuaja 4 OK 01,




Knaccupuxauus,
HOMEHKJIATypa u
CTpOeHHue
HEOPraHu4ecKux
BelllecTB

[Tpenmet Heopranndeckoit xumun. Kitaccupukanus
HEOPraHUYECKUX BelecTB. I1IpocThie U CII0KHBIE BEIIECTBA.
OcHOBHBIE KJIacChl CJIOKHBIX BELECTB (OKCHUbI, THIPOKCH/IBI,
KUCIIOTBI, coyin). B3auMOCBsI3b HEOPraHMYECKUX BEILECTB.
ArperaTHble COCTOSIHUS BelllecTBa. Kpucramueckue u
amopdHble BenjecTBa. TUIBI KPUCTAIUINYECKUX PEILIETOK
(aromHas1, MOJIEKYJISIpHASI, HOHHAsI, METAJLINYECKast).
3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEILECTBA OT TUIIA
KPUCTAJIIMYECKON PEIIETKU. 3aBUCHUMOCTh XUMUYECKON
AKTMBHOCTH BEIIECTB OT BUJ1a XUMUYECKOH CBSA3HU U THUIIA
KpHUCTalIn4eckoil pemerku. [Ipuunabl MHOrooOpasus
BEIIECTB.

IIpakTH4yeckoe 3aHATHE

HoMeHkiaTypa HEOpraHMYECKMX BEIIECCTB: HA3BAaHHUE BEIIECTBA
UCXOJIS U3 MX XUMUYECKOH (POPMYJIIBI WIIM COCTABJIICHUE XUMHUECKOU
(bOpMyIIBI HCXO/ISl U3 Ha3BaHUs BEILIECTBA MO0 MEXKTYHAPOIHON
(MIOITAK) miu TpuBHaIbHOM HOMEHKJIATYpE.

Perenne mpakTu4eckux 3aqaHuil Mo Kiaccudukanuy,
HOMEHKJIaType U XUMUYECKUM (PopMyliaM HEOPTaHUYECKUX BEIIECTB
pa3IMYHBIX KIAccOB (yrapHbIi ra3, yriaeKUCIHblil ra3, aMMuaKx,
raiieHasi U3BeCTb, HeralleHasi U3BeCTh, IUThEBas COJIa U IPYTHX):
HA3bIBaTh M COCTABIATH (DOPMYIIBI XUMUYECKUX BEIIECTB,
OTIpECIATh MPUHAIEKHOCTD K KJIaccy.

HcTounuku xumMuueckoit uHpopmarmu (CpeacTB MaccoBOi
uH(popmanuu, cetb Uuteprer u apyrue). [louck uadopmaruu mo
HA3BaHUSIM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM hopMyiaMm

OK 02

Tema 3.2.
Puzuko-xuMHYECKHE
CBOJiCTBa
HEOPraHU4ecKux
BelllecTB

Copepxxanue yueOHOro MaTepuajia

Mertamnel. O6mue puznueckue 1 XMMUYeCKUe CBOWCTBA
MeTauioB. CriocoObI MOMy4YeHus. 3HAYCHHE METAIIJIOB U
HEMETAJUIOB B MPUPOJIE U KUZHEACITEIBHOCTH YEJIOBEKa U
opranu3mMoB. Koppo3us MeTanioB: BUAbI KOPPO3UH, CIIOCOOBI
3alIUThl METAJJIOB OT KOPPO3HUH.

Copneprxanue yueOHOro MaTepuajia

Hewmetanner. Obuye puzndeckre 1 XMMHUUECKUE CBOICTBA
HeMeTau1oB. Tunuunele ceoiictBa HemeTawioB |V — VII rpynm.
Knaccudukanus 1 HOMEHKIATypa COSAMHEHUI HEMETAILIOB.
KpyroBopoTsl OMOTE€HHBIX HJIIEMEHTOB B IPUPOJIE

Conep:xanue y4eOHOro MaTepuaja
IXMMHUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB

OK 01,
OK 02




(OKCHUIIOB, THAPOKCUIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTHU B
M3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COSIUHEHHUIA,
BBICIINX OKCHUJIOB U THAPOKCHJIOB.

[IpakTnyeckoe 3aHsATHE

CocTaBiieHHEe ypaBHEHUN XUMHUYECKUX PEAKIUi C y4acTUEM IPOCTHIX
1 CJIOKHBIX HEOPTaHMYECKUX BEIIECTB: METAIJIOB U HEMETAILIOB;
OKCHJIOB METAJIJIOB, HEMETAJJIOB U aM()OTEPHBIX AJIIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBAHUN U aM(pOTEPHBIX THIPOKCUIOB;
HEOPraHUYECKUX COJIeH, XapaKTepU3yIOIIUX UX CBOMcTBa. Pemenue
[PAKTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHHI Ha CBOMCTBA,
COCTaB, OJyueHUe 1 0€30IacHOe UCTIOIb30BaHUE BaXKHEUIITNX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH JEATeIbHOCTH
uesnoBeKa

PA3JIEJI 4.
Crtpoenue n
CBOMCTBA
OpPraHuYecKux
BellleCTB

20

Tema 4.1.
Kaacenpukanus,
CTPOEeHHE 1
HOMEHKJIATypa
OpPraHuYecKux
BellleCTB

Conep:xxanue y4eOHOro MaTepuaja

[TosiBIIeHHME U pa3BUTHE OPraHUYECKON XMMHH Kak Hayku. [Ipeamer
OpraHNYeCKOM XMMHUHU. MeCTO U 3HaUYE€HNE OPraHNYECKON XMMUU B
CUCTEME €CTECTBEHHBIX HAYK.

XMMHYEeCKOe CTPOEHUE KaK MOPSAI0K COSUHEHHSI aTOMOB B MOJIEKYJIe
COTIACHO MX BaJ€HTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUH
XMMHYECKOT'0 CTPOEHHS OopraHnndeckux coennnenuii A.M. byrneposa.
'YTiepoaHbIii CKENeT OPraHnueCcKOl MOJIEKYJIbl. 3aBUCUMOCTh
CBOICTB BEIIECTB OT XUMHUYECKOI'0 CTPOEHHS MOJIeKy. M3omepus u
3omepsl. [lonstue o pynkimonansHoM rpynmne. Pagukan. [IpuHiumst
KJ1acCU(UKALMU OPraHUYECKUX COeAMHEHNN. MexayHapoaHas
HOMEHKJIaTypa ¥ MPUHIUIIBEI HOMEHKJIATYPbl OPraHUYeCcKUX
coenuHeHUH. [loHsITHE 00 a30TCOMEPKAIIMX COSTMHEHUSX,
OMOJOTHYECKH aKTUBHBIX BelllecTBax (yrieponax, )Kupax, Oeinkax u
p.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHUIX (MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BE€HO)

[IpakTnyeckoe 3aHsATHE

HomeHknatypa opraHMuecKux COeAMHEHUH OT/IEIbHBIX KIacCOB
(HachlIIlIEHHbIE, HEHACHIIIICHHbIE 1 APOMATUYECKUE YTIIEBOAOPO/IbL,
CITUPTHI, (DEHOJIBI, aJTbJACTU b, KETOHBI, KAPOOHOBBIE KHCIOTHI U JIP.)

CocTaBiieHH€e MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX hopMyI

OK 01




OpraHMYECKUX BEIIECTB OT/IEIbHBIX KJIACCOB, UCIOIb3Ys UX Ha3BaHUs
[0 CUCTEMATHYECKON 1 TPUBUAIBHON HOMEHKJIAType (STUJIEH,
QICTHIICH, TTIUIEpUH, PeHo, popManbaeru, yKCycHasi KUCIIOTa,
ruiH). Pacdersl npocTeiieit hopMysbl OpraHndecKoid MOJICKYJIBI,
MCXOJIs1 U3 DJIEMEHTHOTO cocTana (B %)

Tema 4.2.
CBoiicTBa
OpPraHuYecKux
coeHuHEeHU

Conep:kaHue yueOHOro MmatepuaJja

DU3NKO-XUMHUYECKHE CBOMCTBA OPraHMYECKUX COCIMHEHHM
OTJIEIbHBIX KJIaCCOB (OCOOEHHOCTH KJIaCCU(PUKAIUN U HOMEHKIATYPhI
BHYTpH KJlacca; FTOMOJIOTHYECKHM psia U ob1as hopmyiia; H30Mepus;
(buznyecKue CBOMCTBA; XUMUYECKHE CBOMNCTBA; CIIOCOOBI MOTYUYCHHS):
- [Ipe/ieJIbHbIC YTIIEBOIOPO/bI (aJIKaHbI U IIUKJIOATIKaHkl). ['opeHue
MeTaHa Ka OJMH U3 OCHOBHBIX HCTOYHHUKOB TEIljIa B
[IPOMBINIJICHHOCTH 1 ObITY. CBOMCTBA MPUPOAHBIX YTIEBOIOPOIOB,
HAXO0XJICHUE B IPUPOJIC M MPUMEHEHHE aJKaHOB.

Conep:xanue y4eOHOro MaTepuasa

- KHCIIOPO/ICOAEpKAIUe COSTUHEHHS (CIUPTHI U (PEHOHI,
KapOOHOBBIE KUCTIOTHI U 3(UPHI, AlIbJETU/IBI U KETOHBI, KUPBI,
yraeBobl). [IpakTideckoe mpuMeHeHue STUICHTIINKOIISA, TTUIEpUHA,
denona. [Ipumenenne Gpopmanbaeruaa, aeraibaeriuaa, yKCyCHOM
KHCITOTHI. Mbllla Kak COJIM BBICIIUX KapOOHOBBIX KHCIOT. Morolue
CBOMCTBA MbLJIA.

Copneprxanue yueOHOro MaTepuajia

- A30TCO/IeprKalllie COeAMHEHUS (AMUHBI U AaMUHOKHUCIIOTHI, OCJIKH).
BbICOKOMOJIEKYIISIpHBIE COEAMHEHUS (CHHTETUYECKUE U
O10JI0rNYeCKU-aKTUBHBIE). MOHOMED, IOJIMMEp, CTPYKTYPHOE 3BEHO.
[Tommmepu3alys TUIIeHa Kak OCHOBHOE HalpaBlIEHUE €ro
MCIIONIb30BaHus. [ eHeTHuecKas CBsI3b MEX/1y KJlacCaMu
OpPraHUYeCKUX COeIMHEHUN

[IpakTHyeckoe 3aHsiTHE

CBOICTBA OPraHUYECKNUX COCIMHEHUN OTAEIIBHBIX KJIACCOB
(TpuBHANbHAS U MEXAyHApOAHAsI HOMEHKJIATYpa, XUMHUECKHE
CBOICTBa, CTOCOOBI OJTY4EHUs1): TIPEeNIbHbIE (aTKaHbI U
[IMKJIOAJIKaHbI ), HEMPEeNIbHbIE (QTKEHBI, AIKUHBI U aJIKaIUEHbI) U
ApOMaTHYECKHE YTIIEBOIOPOAbI, CIIUPTHI U (DEHOJIbI, KAPOOHOBBIE
KHCIIOTBI M 3(UPBI, albIETUABI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI,
BBEICOKOMOJIEKYJISIDHBIE COEIMHEHUA. 3aJaHU HA COCTABIICHUE
YPaBHEHHI XMMHUYECKUX PEAKIIUH ¢ y4aCTHEM OPraHMYECKHUX BELICCTB
Ha OCHOBaHMH MX COCTaBa U CTPOCHHS.

[IpakTnyeckoe 3aHsATHE

CocTaBiieHHE CXEM peakui (B TOM YHCIIe M0 NPEASI0KEHHBIM

OK 01,

OK 02,
OK 04




[IEITOYKaM MTPEBPAIICHHH ), XapaKTEPUIYIOITUX XUMHUECKHE CBOMCTBA
OpTraHUYECKUX COCTMHEHHUH OTIEIBHBIX KJIACCOB, CIIOCOOBI X
MOJTYYCHHS M Ha3BaHUE OPTaHMYECKUX COSTUHEHUN OTIEIbHBIX
KJIACCOB, CIIOCOOBI MX TMOJIYYCHHS U Ha3BaHUE OPTaHUYCCKUX
COCIMHEHUH IO TPUBUAIILHOW WJIM MEXIYHAPOIHON
CHCTEMaTHYECKON HOMEHKJIaType. Pemenue nmpakTuko-
OPUEHTHPOBAHHBIX TCOPETUUECCKUX 3aJJaHUI HA CBOMCTBA
OPTraHWYECKUX COCTMHEHHUM OTJCIBHBIX KJIACCOB.

Tema 4.3. Conep:xkaHue y4eOHOT0 MaTepuaja OK 01,
Hnenrudmkanus brooprannueckue coenunenus, [[pumenenue u 6uoaoruveckas poiib OK 02,
OpraHM4€CKUuxX yry1eBo10B. OKHMCIEHUE YIIIEBOJOB — UCTOYHMK SHEPIUM KMBBIX OK 04
BEIIECTB, UX oprann3mMoB. O0JacTH MPUMEHEHUST aMMHOKHUCIIOT. [IpeBpamenus
3Ha4eHue u OeNKOB MUIIHM B OpraHu3Me. buonorndyeckue QyHKINH OEIKOB.
NPUMEHEHNE B bronornueckue GyHKIMU KUPoB. Poib opranndyeckoil XUMHUH B
ObITOBOIT 1 . CIIECHUH MTPOOJIEM MUIIEBOI 0€30IaCHOCTH.
NPOU3BOACTBEHHOM Conepsxanue y4eGHOro MaTepuasa
AEATEILHOCTH Posib opraHndeckoil XMMHUH B PEIICHUU TPOOIJIEM dHEPreTHUECKOM
uerobeka 0€30MacCHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHIMH HOBBIX MaTepUANIOB,
HOBBIX HICTOYHHUKOB SHEPTUU (aIbTEPHATUBHBIE HCTOUHUKH SHEPTUN).
OracHOCTh BO3/IEUCTBUS HA )KMBBIE OPTraHU3Mbl OPTrAaHUYECKUX
BEIIECTB OT/AETBHBIX KJIaccOB (YIJI€BOAOPOIbI, CIUPTHI,
XJIOPOpPraHuYeCcKre MPOU3BOIHBIE, aTbJACTHABI U JIP.), CMBICI
[oKa3arelisi IPeAesIbHO TOMYCTUMON KOHLIEHTPALIUH.
Paspean S.
Kunernueckue u
TePMOAUHAMHUYECKUE
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHUMHYECKHX
peakuuii.
Tema 5.1. Conep:xkaHue y4eOHOro MaTepuaja OK 01,
Cxopocth CKOpOCTh peakiiuu, €€ 3aBUCUMOCTh OT Pa3TUYHBIX (haKTOPOB: OK 02
XUMHYIECKHX [IPUPOJIbI pCAarupyONIUX BEIICCTB, KOHIICHTPAIMM PCarupyromux
peaxuuii. BEILECTB, TEMITEPATYPhl U IUIONIAJN PEAKIIMOHHON TOBEPXHOCTH.
Xumuyeckoe TernnoBbie 3 (PEKTH XUMHUUECKUX PEAKIHi. DK30- U
paBHOBECHE BHIOTEPMHUYCCKUC PEAKIIHH.

OO6patuMoCTh peakiuii. XMMUYECKOE PAaBHOBECHE M €T0 CMEIICHHUE
o1 AeicTBHEM pa3iINyuHbIX (JaKTOPOB (KOHIIEHTPAIK PEareHTOB WK
[TPOJYKTOB PEAKIUH, TaBJICHHE, TEMIIepaTypa) ISl CO3/IaHus

OIITUMAJIBHBIX YCJ'IOBI/Iﬁ MPOTCKAHUA XUMHUYCCKUX IMPOLCCCOB.




[ Tpuniun Jle laTtense

[IpakTHYecKkoe 3aHsATHE OK 01,
PelneHre NpakTUKO-OPUEHTUPOBAHHBIX 33JaHUI HA aHAJIN3 OK 02
(hakTOPOB, BIUSIOMIUX Ha U3MEHEHUE CKOPOCTH XMMHYECKON
[peaKuu, B T.4. C MO3UIMI 9KOJOTHYECKH 1e1ecO00pa3HOro
[OBE/ICHUA B OBITY U TPYIOBOH AEATEILHOCTH B LENIAX COXPAHEHUS
CBOETO 3/I0POBbS U OKPY’KAIOIIEH IPUPOIHON CPEJIbI.
PeleHre MpakTUKO-OPUEHTUPOBAHHBIX 33JaHUN HA IPUMEHEHUE
npuHuuna Jle-IllaTenbe 11 HaX0KAEHUS HAIIPABICHUS CMELICHUS
[PaBHOBECHSI XUMUYECKOW PEaKINK U aHAINU3 (PAKTOPOB, BIUSIONIUX HA
CMEILICHUE XUMHUYECKOTO PABHOBECHSI.
Paznea 6.
PacTBopbI
Tema 6.1. Conepixanue yueOHOro MaTepuajia OK 01,
IMonsiTHE O PacTBOpeHne Kak PU3NKO-XUMHUYECKUHN Tporiecc. PacTBOpEI. OK 02,
pacTBopax CriocoObl MPUTOTOBIIEHUST pacTBOpPoB. PacTBopumocTs. MaccoBas OK 07
0JIsI PacCTBOPEHHOrO BemiecTBa. CMBICI MOKa3aTensl NpeaeabHO-
ITOITYCTUMOM KOHUEHTPALUU U €70 UCIIOJIb30BAHKUE B OLIEHKE
PKOJIOTHYECKOl 06€30MacHOCTH.
[TpaBuIia HKOIOTUYECKH IEI1€CO00Pa3HOTO MOBEACHHUS B OBITY U
TPYAOBOM AEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 310POBbS U
OKPYKaroIle MPUPOIHON CPEbl; ONTACHOCTh BO3JAEHCTBUS HA )KUBBIE
OpPraHU3MBbl OIPEAEIIEHHBIX BEILECTB.
IPerieHre nMpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a1aHUM Ha
[PacTBOPBI, UCTIOJIb3yeMbIE B OBITOBON U MPOU3BOACTBEHHOMN
IIEATEIbHOCTH YEJIOBEKA.
Paszpen 7.
Xumus B ObITY U
NMPOU3BOACTBEHHOM
AesiTeJIbHOCTH
YeJI0BEeKa
Tema 7.1. Copaepxxanue yueOHOro MaTepuajia OK 01,
Xumust B ObITY U Hogelimme qOCTUKEHUS XUMUYECKOW HAYKA U XUMUYECKON OK 02,
NPOM3BOACTBEHHOM TeXHOJOTHH. POJIb XMMUU B 00ECIIEUEHHH YKOJIOTHUECKOM, OK 04,
AeATEeTbHOCTH PHEPreTHUECKON M MUIIEBOM OE30MaCHOCTH, Pa3BUTHE MEIUIIMHBI,
YyeJIOBEeKAa OK 07

MpaBUiIa MOUCKA U aHAIN3a XMMUYECKON HH(OpMaIMK U3 Pa3IHUHBIX
MCTOYHUKOB (Hay4yHas U yueOHO-Hay4YHas JUTEepaTypa, CpecTBa
MaccoBOi HH(POpPMAIIUHU, CETh HHTEPHET)

IIpakTHYeckoe 3aHATHE

[loncCk 1 aHAJIN3 KEMCOB O NPUMEHEHUU XMMHUYECKUX BEIIECTB U




TEXHOJIOTUH ¢ yueToM Oyaymieil mpodeccuoHanbHOM e TeNbHOCTH
[0 TeMaM: BayKHEHIlIne CTPOUTEIbHbIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepUaIIbl, KPACKH, CTEKJIO, KEpaMHUKa,
MaTepuaibl AJis QJIEKTPOHUKU, HAHOMATepUaibl, TEKCTUIILHBIE
BOJIOKHA, ICTOYHUKHU YHEPTUU, OPTaHUYECKHUE U MUHEpaIbHbIe
y10OpeHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHSL.

Bamuta: [IpencraBienue pe3yabTaToB pelieHus: KeicoB B popme

MUHH-JTOKJIa/a C MPe3eHTAIMEH.

IIpomeskyTounas arrecranus B popme n1uddepeHupoBaHHOrO 3a4eTa

Bcero

72




3. YCJOBUS PEAJIM3ALIMU PABOYEN ITPOI'PAMMBI

3.1. TpeboBaHus K MUHMMAJIbHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrneyeHn000yYeHU M0 JUCHUIINHE
Peanuzanust paGodeit mporpaMMbl y4eOHOM IUCHMIUIMHBI «XHUMHS» TpeOyeT
HaJIU4us y9eOHOTO KabnHeTa « XUMUS.

OobopynoBanne y4eOHOro KaduHera:

MynbTUMEIUIHBIA KOMIUIEKC. KOMIBIOTEp HMEET AOCTYyH B 3JIEKTPOHHYIO
WH(POPMALIMOHHO-00pa30BaTEeNbHYI0  CpeAy  OpraHuM3alud, K  DJIEKTPOHHO-
OMOMMOTEYHBIM CHUCTEMaM, BBIXOJI B TJIOOANbHYIO ceThb VHTepHeT, ocHalleH
JUIEH3UOHHBIM IIPOrPAMMHBIM 00ECTICUEHHUEM.

PabGouee Mecro mpemomaBaTelsi, paboure Mecta oOywarommxcs (25 wmecr),
KOMILJIEKT Y4eOHO-METOAMYECKOW JTOKYMEHTAIIUH, Ha0OpBl MIAPOCTEPKHEBBIX
MOJIEKYJI, MOJICJId KPUCTAUIMUECKUX PEIIETOK, KOJJIEKIIMU TPOCTBIX M CIIOKHBIX
BEILIECTB; KOJUICKIIMM TOPHBIX IOPOJI U MHUHEPAJIOB; HHTEPAKTHUBHBIC MOCOOUS;
Ta0IUIIBI JEMOHCTPAIIUOHHBIE.

3.2. Uudopmannonnoe odecrnedeHune 00yueHust

3.2.1 IleyaTHbIE U JIEKTPOHHbIE U3TaAHUSA

OcHoBHbBIe y4eOHbIe U3TaHMSI
1. Henucona, O. ., Xumus : yueonuk / O. . JlenncoBa. — Mocksa : KnoPyc, 2023.

— 307 ¢c. — ISBN 978-5-406-11978-5. — URL.: https://book.ru/book/950217

2. Caenko, O. E., Oprannueckast xumus (¢ mpakTukyMoM) : yaeonuk / O. E. Caenko.
— Mockasa : KnoPyc, 2023. — 177 c. — ISBN 978-5-406-11969-3. — URL.:
https://book.ru/book/950154

I[OIIOJIHI/ITG.]ILHLIC yqeﬁnble H3JaHUA

3.I'munka, H. JI., O6mas xumusl. : yaeoHoe nocodue / H. JI. 'muaka. — Mockaa :
KnoPyc, 2022. — 749 c. — ISBN 978-5-406-09865-3. — URL.:
https://book.ru/book/943894

3.2.2. UnTepHeT pecypchl

4. www.school-collection.edu.ru (Enunas KoJieKIuu MUQPPOBBIX 00pa30BaTEIBHBIX
pecypcoB).
JJIEKTPOHHO-0MOJIMOTEYHASI CHCTEMA:
5.9BC «IPRbooks», OO0 «Aii ITu Ap Menuay»
6. OBC «Znaniumy
7.9bC «PROFo6pa3zoBanue
8.9bC «Book.ru»



https://book.ru/book/950217
https://book.ru/book/950154
https://book.ru/book/943894
http://www.school-collection.edu.ru/

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSA INCHUIIJIMHBI

KonTposib U OlleHKa pe3yiabTaTOB OCBOEHUS JIUCIUIUIMHBI OCYIIECTBIISIETCS
MpernojiaBaTesieM B MPOIIECCe MPOBEACHUS MPAKTUUECKUX 3aHITUN, TECTUPOBAHUS, a
TaK)K€ BBINIOJIHEHUS OOYYalOIIUMUCS HMHAWBUIYAIbHBIX 3aJlaHUM, MPOEKTOB,
HWCCIIeJOBaHMUM.

4.1. @opMbl M1 METOABI KOHTPOJIS M OLICHKH Pe3yJIbTaTOB 00y4eHHus!

Pe3yabTarhl 00y4eHust ®opMBbI U METOABI
(ocBOEHHbBIE YMEHUS, YCBOCHHbIE 3HAHMS) KOHTPOJIS U
OLICHKHU Pe3yJIbTATOB
o0yueHust

B pe3ynbrare nzydyeHus yueOHOM TUCIUTUINHBI ® UH/IUBUyaJIbHbIC U
«XuMus» 00ydarouuiics 1okeH o0Ia1aTh (ppoHTaNbHbIE
KOMIIETEHLMAMHU: OIIPOCHI,

OK 01. Buibupars cmnocobsl pemenus | ®CaMOINPOBEPKa,
3aja4 npodeccuoHaIbHON NeATeIbHOCTH | ©B3aHUMOIIPOBEPKA,
NPUMEHHUTEIIBHO K Pa3JINYHBIM KOHTEKCTaM. ¢ TCCTUPOBAHUE,

OK 02. Ucnonp30BaTh COBPEMEHHBIC CPECTBA | ®IPAKTHYECKas paboTa
MOMCKa, aHAIM3a U UHTEpIpeTanud HHPOpMAIUN U
UH(GOPMAIIMOHHBIE TEXHOJIOTUM ISl BBIOJTHEHUS
3a/1a4 Npo(heCCUOHAIBHOU IeSITEILHOCTH.

OK 04. DddexTuBHO B3aMMOJEHCTBOBATh U
paboTaTh B KOJUIEKTHBE U KOMaHJIE.

OK 07. CopneilcTBOBaTh  COXPaHEHUIO

OKpY’Karouen cpensl, pecypcocOepeKeHuIo,
OPUMEHATh 3HaHUS 00 W3MEHEHWW KIMMAaTa,
MPUHLIUTIBI OepeKITUBOTO MIPOU3BO/ICTBA,

2 PeKTUBHO  JEHCTBOBATh B  YPE3BBIYAMHBIX
CUTYaIHsX.




B pesynbTaTe ocBO€HUS AUCIUTUIMHBI 00 yJaIOIIUICs
JIOJI’KEH 3HATh:

— CHUCTEMY XUMHYECKUX 3HAHUH,
KOTOopas BKJIFOYAET: OCHOBOIIOJIararoIiue
NOHATUS ~ (XMMHUYECKMH  D3JIEMEHT,  aToM,
JJIEKTpOHHass o0oJiouka artoma, S-, -p, d-
AJICKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJICKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCT,
CTEIICHb OKHCJICHUS, XUMUYECKas CBS3b, MOJb,
MOJISIpHAs Mmacca, MOJIIPHBIN 00BeM,
YTJIEPOAHBIN CKeJeT, (yHKIIMOHAIbHAs TPYIINa,
paauKai, U30Mepusi, U30MEPbl, TOMOJIOTHYECKUIT
psAll, TOMOJIOTH, YTJEBOJIOPOJbI, KHUCIOPOA- M
a30TcoJiepKaIliue COCAUHEHUS, ONOJIOTMYECKU
aKTUBHBIC BelllecTBa (YTJIEBObI, KUPHI, OCIKH),
MOHOMEp, TIOJIUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJICKYJISIPHbBIC COCIIMHCHUS,
KpUCTAJUIUUECKasl PEIIETKA, TUIbl XUMUYECKUX
peakiuii  (OKUCIUTEIbHO-BOCCTAHOBUTEILHEIE,
9K30-M DHAOTEPMHUYECKHUE, PEAKIIUU HOHHOTO
oOMeHa), pactBop, AIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AIEKTPOIUTHYECKAS
JTHACCOIMAIINS, OKHCIIMTEIIb, BOCCTAHOBUTECID,
CKOPOCTh XMMHUUYECKOW PpEAKIMH, XUMHUUYECKOE
paBHOBecHE€), TEOPUUM U  3aKOHBI (Teopus
XHMHYECKOTO CTPOEHUS OPraHMYECKUX BEIECTB
A.M. bytnepoBa, Teopus >3IEKTPOIUTUYECKOU
TACCOLMAUM  rnepuoguueckund  3axkon  JI.I.
MeHnneneeBa, 3aKOH COXPaHEHHS  Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMUH,
(haKTOJIOTMYECKHE CBEJCHUS O  CBOMCTBaXx,
COCTaBe, MOJy4YeHUN u Oe30macHOM
WCTIOJIb30BAaHUN BAXKHEUIIIMX HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
JeSTeIIbHOCTH YCJIOBCKA;

— 0 XUMHUYECKOU COCTaBJIAIONIEH
€CTeCTBEHHOHAYYHOW KapTHUHBI MHpA, POJIH
XUMUU B TIO3HAHWM SIBJIGHUM TNPUPOABI, B
bopMUPOBAHUU  MBIIUIEHUSI W KYJIBTYpbI
JUYHOCTH, €€ (YHKIIMOHAIBHON TIPaMOTHOCTH,
HEOOXOMUMON IS  PEIICHUS MPAKTUYECKUX
3aa4 M DKOJOTHMYECKH  0OOCHOBAaHHOTO
OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U TMPUPOIHOMU

cpene;

® UH/IUBUIYaIbHbIC
(bpoHTaTBHBIE OIIPOCHI;
® CaMOIIPOBEPKa;

® B3aUMOIIPOBEPKA;

® TECTUPOBAHUE;

® [paKkTUYecKas paboTa
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B pesynbTaTe ocBO€HUS AUCIUTUIMHBI 00 yJaIOIIUICs
JOJKEH YMETh:

— CaMOCTOSITEIBbHO dbopmMyIUpoOBaTh u
aKTyaJIM3upoBaTh MpoOJeMy, paccMaTpHUBaTh €€
BCECTOPOHHE;

— UHTETPUPOBATh  3HAHUSA U3  Pa3HBIX
MpEeAMETHBIX 00JIacTei;

— BBIABJSATH XAPAKTEPHBIE TMPHU3HAKA U
B3aHUMOCBSI3b HW3YYEHHBIX IIOHSITUWA, NPUMEHSITH
COOTBETCTBYIOIIIME TOHATHS MPU  OMUCAHUU
CTPOEHHUSI U CBOMCTB HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB M MX MPEBPalICHUI;
BBISBIISITh B3aMMOCBS3h XHMHYECKHX 3HAHHUM C
MMOHSATHSIMHA u MPEJICTABICHUSIMHA IPYTHUX
€CTECTBEHHOHAYYHBIX [IPEIMETOB;

— HCIIOJIL30BaTh HanMEHOBAaHUSI
XAMUYECKUX  COCIMHECHHN  MEXIYyHapOIHOIO
COI03a TEOPETHUYECKOM W TPUKIATHOU XUMHUH U
TPUBHAJIBHBIC HA3BaHUS BAXKHEUIIMX BELICCTB
(aTHieH, alleTUJICH, TJIMLEPYH, deHnon,
dbopmanpaerua, yKCycHas KHCJIOTa, TJIWIMH,
YrapHbIM ra3, yrJIEKUCIIbIA ra3, aMMHUAK, TalieHas
W3BECTh, HETrallleHas H3BeCTh, MUTLEBAas cojJa M
JIPYTHX), COCTABIIATH ()OPMYJIBI HEOPTAHUYCCKHUX H
OpPraHMYECKUX BEIIECTB, YPABHEHUS XHUMHUYECKHUX
peakiui, OOBSICHATH WX CMBICH; IOJITBEPKIAThH
XapAKTEPHbIC XMUMHYECKHUE CBOWMCTBA BEIIECTB

COOTBETCTBYIOIIMMHU AKCIEpUMEHTAMU "
3alMCSIMUA YPABHEHUN XUMHAUYECKUX PEAKLINM;
— YCTaHAaBJIMBATh MIPUHAJIEKHOCTD

W3YYEHHBIX HEOPraHWYECKUX U OPTaHUYECKUX
BEIIECTB K OINPEACICHHBIM KJIacCaM W Tpylmnam
COCIMHEHUM, XapaKTepu30BaTb HUX COCTaB U
Ba)XHEHUIIIME  CBOMCTBA; OIPENENATh  BUIBI
XHMHYECKUX CBsSI3eM  (KOBaJICHTHas, HMOHHAas,
MeTaJTHdecKas, BOJIOPOIHAS), THIIBI
KPUCTALTNYECKUX peIIEeTOK BEIIIECTB;
KJIACCU(UIIMPOBATH XUMUICCKHIE PECAKIINH,

— TIPOBOJUTH pacyeThl IO XUMHUYECKUM
dbopmysiaM U ypaBHEHUSIM XUMHYECKUX PEAKIIUN C
HCITOJIb30BAaHUEM (bU3UIECKUX BCJINYHH,
XapaKTepU3yIOIIUX BEIIECTBA C KOJIUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS)
ra3oB, KOJIMYECTBa BEIIECTBA, HCIIOJIH30BAThH
CHCTEMHbBIC XMMHUYECKUE 3HAHUS JJIs1 TPUHATHS
pelICHUN B KOHKPETHBIX YXU3HCHHBIX CUTYyalHUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHHEM;

® WHIUBUAYaJIbHBIC
(bpOHTANIEHBIE ONPOCHI;
® CaMOITPOBEPKa,

® B3aMMOIIPOBEPKA;

® TECTHPOBAHUE;

® [paKkTUYecKas paboTa
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— IUIAHUPOBATh U BBINOJHATh XUMHUYECKHU
DKCIIEPUMEHT  (MpEeBpalEHUsT  OPraHUYECKUX
BEILECTB IIPY HarpeBaHUM, IOJIYYEHUE 3TUIICHA U
U3YYEHHUE €ro CBOWCTB, KAUECTBEHHBIC PEAKLIUK HA
anbACTUABI, KPAaXMaJl, YKCYCHYIO  KHUCIOTY;
JeHaTypauus OEJIKOB NMpH HAarpeBaHUU, LIBETHHIC
peakuuu O€IKOB; MPOBOJIUTH PEAKIMU HOHHOIO
oOMeHa, OmpeeNsiaTh CpeAy BOJIHBIX PacCTBOPOB,
KayeCTBEHHbBIE PEaKMU Ha Cysb(par-, kKapOoHaAT- U
XJIOPUI-aHUOHBI, HAa KaTHOH AMMOHMS; pelaTh
AKCIIEPUMEHTAJIbHBIE 3a/1auu 1o TEMaM
«Metamne» u «Hemerannel») B COOTBETCTBUM C
npaBWiIaMd  TEXHUKH  O€30IacHOCTH  NpH
oOpallleHu ¢ BelecTBaMU U J1a00paTOPHBIM
o0Opy/lOBaHUEM;  NPEIACTaBISTh  PE3YJbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu
YPaBHEHUN  COOTBETCTBYIOLIMX  pEakUUd U
(GopMynupoBaTh BBIBOJBl Ha OCHOBE 3THUX
pE3yJbTATOB;

— aHAJIM3UPOBATH XUMUYECKYIO
uH(pOpMalHIO, HOJIy4aEMYIO U3  Ppa3HbIX
MCTOYHUKOB (CpEICTB MaccoBOM HH(pOpMaIH,
ceTb IHTEpHET M Npyrue);

— BJIAJIETh OCHOBHBIMM METOJAMH HAyYHOTO
NMO3HAHUA BEUIECTB W XUMHUYECKHUX SBJICHHUH
(HabmrozeHue, U3MepeHue, DKCIIEPUMEHT,
MOJICIUPOBAHUE);

— coOmogaTh  IpaBWwiIa  3KOJOTMYECKU
1eJ1eco00pa3HOro moBeAeHUsI B ObITY U TPYAOBOU
NEATEIbHOCTH B ILEJISIX COXPAaHEHHsS CBOETO
3I0POBbS M OKPYXKAIOIIEW NPUPOJHOM CpENbL;
YYHUTBIBATh OINACHOCTh BO3JCHCTBHUS HA YKUBBIE
OpraHU3Mbl ONPEIECICHHBIX BEIIECTB, IOHUMAs
CMBICI TOKa3aTensl MNpPEeAeIbHOW JTOIyCTUMOM
KOHLIEHTpaLWH.




4.2. DoHA OLIEHOYHBIX CPEACTB AJisl MPOBeAeHUS TeKYLero KOHTPOJIS U
NMPOMEKYTOYHOM aTTecTauuu 00yYaroIUXCs 110 JUCHUIITTHHE

4.2.1. Cucrema OlIEHUBAHUS  Pe3yJbTATOB  BBINOJHEHUS]  3aJaHUI
OnenuBanue pe3yJabTaTOB BBINOJHEHUS 33JaHUNA TMPOMEXKYTOYHOW AaTTECTaIlH
OCYIIECTBJISIETCSI HA OCHOBE CJICYIOIIUX MTPUHIUIIOB:

—JI0OCTOBEPHOCTH OIICHKH — OIICHMBAETCA YPOBEHb C(HOPMHUPOBAHHOCTH 3HAHUH,
YMEHHM, TMPAKTUYECKOTO OIbITa, OOMUX U TNPOPECCHOHANBHBIX KOMIIETECHIIUH,
IPOJEMOHCTPUPOBAHHBIX 00YUAIOIIUMUCS B XO/1€ BHIIOTHEHUS 3a/IaHUS;

—aJICKBaTHOCTU OLIEHKH — OIICHKA BBIMOJHEHUS 3aJaHUil JOJIKHA MPOBOJUTHCS B
OTHOUIEHUU TE€X KOMIETEHIMH, KOTOpble HEOOXOauMbl sl  3(h(HEKTUBHOTO
BBITIOJIHEHUS 3a/IaHUsl; HAJIEKHOCTH OIEHKH — CHUCTEMa OLICHUBAHUS BBIMOIHEHUS
3aJjaHuil JOJKHA 00Ja/aTh BBICOKOM CTENEHBIO YCTOMYMBOCTH MPHU HEOTHOKPATHBIX
OLICHKaX YPOBHA C(HOPMUPOBAHHOCTH 3HAHWW, YMEHHH, MPAKTHUYECKOTO OIIbITa,
001X 1 MPOPeCcCUOHATBHBIX KOMIETEHIINI 00y4YaroInXCs;

—KOMIUIEKCHOCTH OIICHKH — CHCTEMa OIEHUBAHUS BHITIOJHEHUS 3aJaHHUi JOKHA
MO3BOJIATh MHTETPATUBHO OIIEHMBATh OOIIME M NPO(ECCHOHATBHBIE KOMIIETEHUIUU
oOyyJarommxcs;

—00OBEKTUBHOCTH OLICHKM — OIICHKAa BBIIOJIHEHUS KOHKYPCHBIX 3aJaHUil JOJKHA
ObITh HE3aBUCUMOM OT OCOOEHHOCTEM MNpOQPecCUOHANBbHON OpUEHTAMU WU
MpeMOoYTEeHUH MpernoaBaTesei, OCYIIECTBIAIOMNUX KOHTPOIb WIH aTTECTAIHIO.

[Ipy BBIONHEHWH TPOLEAYpP OICHKH 3aJaHUNl HUCHOIB3YIOTCS CIEAYIOIIHE
OCHOBHBIE METO/IbI:

— METOJ] pacyeTa MepBUYHBIX OAIIOB,;

— METO/J] pacyeTa CBOJIHBIX OaJIOB.

Pe3ynbrarel  BBINOJHEHWsS]  3aJaHUl  OLICHMBAIOTCSI B COOTBETCTBHM  C
pa3paOOTaHHBIMU KPUTEPUSIMU OLEHKU. VMcmomnb3yercs nsaTuOAIbHAs IIKajga JJis
OLICHHWBAHUS PE3yJbTAaTOB 00YUECHHUS.

[TepeBoa mATHOAIBHON LKAl YU€Ta PE3yJIbTaTOB B MATHOAIIBHYIO OIICHOYHYIO
HIKATY:

Ouenka KonuyectBo 0amioB, HaOpaHHBIX 3a
BBITIOJIHEHUE TEOPETUYECKOTO U
MPAKTUYECKOTO 3aJ]aHusl, CPETHHM OaIi
10 UTOTaM aTTECTAIlUU

Or1eHka 5 «OTIMYHO» 4.6-5
Onenka 4 «xopoIioy» 3,6-4,5
Onenka 3 «yI0BJIECTBOPUTEITHEHOY 3-35

OreHka 2 «HEYIOBICTBOPUTEITHLHOY <29




IToxka3zaTe/id M KPUTEPUU OLCHUBAHUSA KOMIIETCHI[U A
[Toka3zaTenu u KpUTEPUM OLICHUBAHUSA KOMIIETCHIIMN OTPAXKEHbI B KOMILICKTE
KOHTPOJIbHO-OIIEHOUHBIX cpenactB ([Ipwiokenne 1) w XpaHATCS B IPEIMETHO-
[AKJIOBOM KOMHCCHUH.

KoHTpoJsibHbIE U TECTOBBIE 3aJaHNS
[lepeyeHb BOMPOCOB, KOHTPOJIbHBIE M TECTOBBIC 3aJaHUsl, HEOOXOIUMBIC IJIs
OLICHKM PE3YJIbTATOB OOYYEHUs XapaKTEpHU3YIOHIMX (OpMUpOBaHUE KOMIIETECHIIUN
IPE/ICTaBlICHbl B KOMILIEKTE KOHTPOJIbHO-OIIeHOUHBbIX cpeAcTB (IIpunoxenue 1) u
XPaHSTCS B IPEIMETHO-IIUKIIOBON KOMHCCHH.

MeToanueckue MaTepUuaJIbl
Meroauueckue  MaTepuanbl, ONPEACIAIONINEe  MOPOLUEIypbl  OLICHUBAHUS
pe3yJabTaToB  OOYyYEHHUS  XapaKTepu3ylolmux  (OpMUPOBAHUE  KOMIIETCHIIUI
MPEJCTaBICHbl B METOJMYECKUX PEKOMEHJAIMSIX IO BBITOJIHEHUIO MPAKTUYECKUX
pa6ot (ITpunoskenue 2) u XpaHATCS B MPEAMETHO-ITUKIOBOW KOMHCCHH.



